SALL1 is one of three human homologues of the Drosophila region-speci®c homeotic gene spalt (sal). Mutations of SALL1 on chromosome 16q12.1 cause Townes±Brocks syndrome (TBS) which is characterized by defects in multiple organ systems including limbs, ears, kidneys and anus. Here, we have analyzed the expression of the mouse homologue of SALL1 (Sall1) during early embryogenesis. Sall1 expression is very prominent in the developing brain and the limbs. Other sites of expression include the meso-and metanephros, lens, olfactory bulbs, heart, primitive streak and the genital tubercle. Hence, Sall1 expression to a large degree re¯ects the structures affected in human TBS. q
Introduction and results
In Drosophila melanogaster SAL is required for the speci®cation of larval posterior head and anterior tail structures during embryogenesis (Ju Èrgens, 1988) . sal belongs to the group of C2H2 zinc ®nger transcription factors and is characterized by three double zinc ®nger domains which are distributed over the entire protein (Ku Èhnlein et al., 1994) . Three human sal homologues (SALL1-3) have been identi®ed to date (Kohlhase et al., 1999a (Kohlhase et al., , 1996 . Mutations in the SALL1 gene cause Townes±Brocks syndrome (TBS, OMIM 104780) , an autosomal dominantly inherited malformation syndrome characterized by imperforate anus, dysplastic ears and preaxial polydactyly and/or triphalangeal thumbs (Kohlhase, 2000; Kohlhase et al., 1999b Kohlhase et al., , 1998 . In some TBS patients malformations of the feet, the kidneys and the heart as well as hearing loss, impaired renal function and mental retardation have also been described (Powell and Michaelis, 1999) .
In order to better understand SALL1 function and the defects observed in TBS, we have recently cloned the mouse homolog Sall1 (Buck et al., 2000) . Here, we describe the expression pattern of Sall1 during embryogenesis.
Expression in neural tissues
Sall1 RNA in the neural ectoderm is ®rst detected at 7.5 days post coitum (d.p.c.) in a broad anterior region of the prospective head (Fig. 1A ). This expression is maintained at 8.5 d.p.c. with an additional expression domain in the neural groove (Fig. 1B) . At 9.5 d.p.c., transcripts are present at the mid-hindbrain boundary, in the anterior region of the midbrain and the olfactory placode, at later stages, in the telencephalon and olfactory bulbs (Fig. 1C,D ,G,J,L). At 12.5 d.p.c., Sall1 is expressed in the tissue surrounding the lateral, third and fourth ventricle (Fig. 1N) . Expression in the ependymal and mantle layer of the neural tube is detected from 9.5 d.p.c. on at least until 12.5 d.p.c. (Fig. 1C,F,M ).
Expression in the limb buds
Sall1 is strongly expressed in limb development. At the beginning of limb bud development, expression is more prominent in the posterior region of the limb buds (Figs. 1G and 2A) . At 11.5 d.p.c., expression divides into a proximal domain in the region of the prospective handplate and a distal domain including the apical ectodermal ridge (AER) and the underlying mesenchyme (Fig. 2B,C) . In the proximal domain, Sall1 is expressed in dorsal and ventral tissues ( Fig. 2C,G) , and in a broad posterior and smaller anterior region (Fig. 2D) . From 13.5 d.p.c. on, expression in the dorsal tissue ceases but is maintained on the ventral side (Fig. 2J,M) . At 12.5 d.p.c., transcripts are weakly detected in the interdigital zone (Fig. 2E,F) . Distally, Sall1 expression becomes restricted to the mesenchyme underlying the phalangeal tips (Fig. 2H,J) , where expression decreases from 14.5 d.p.c. on (Fig. 2L ).
Expression in other tissues
From 8.5 d.p.c. on until at least 10.5 d.p.c., Sall1 expression is detected in the posterior part of the embryo and the newly formed mesoderm (Fig. 1B,C,G) . At 8.5 and 9.5 d.p.c., staining is seen in the region of the branchial arches (Fig. 1B,C,E ) and at 9.5 d.p.c. in the mesenchyme of the oral cavity (Fig. 1D) . Sall1 is expressed in the meso-and metanephros, and in the epithelium and mesenchyme of the genital tubercle (Fig. 1C,F,P) . At 12.5 d.p.c., transcripts are detected in the mesenchyme of the oropharynx which divides into the trachea and oesophagus (Fig. 1M) . From 10.5 d.p.c. on until at least 12.5 d.p.c., Sall1 is expressed in the lense of the eye (Fig. 1F,J) .
Experimental procedures
Whole-mount in situ hybridization and in situ hybridization on tissue sections using a digoxigenin-labeled Sall1 antisense riboprobe were performed as described (Kispert et al., 1996; Lescher et al., 1998) . The Sall1 probe was transcribed from a 2 kb cosmid subclone containing sequences coding for the ®rst single zinc ®nger and the ®rst double zinc ®nger. Whole-mount specimen were transferred into 80% glycerol. Alternatively, specimen were overstained, embedded in gelatine, vibratome-sectioned and mounted in Paramount. Embryos and sections were photographed with a digital camera (AnalySIS w 3.0) on an Olympus SZX12 microscope and images processed in Corel Photopaint and Microsoft PowerPoint. 
